The pecking mechanism, the uptake and transport of dry food-items, is investigated in the mallard. The transportation of food by movements of epidermal structures of the oral cavity and pharynx is established by means of X-ray studies, emanating into a model for the mechanism of pecking, called the conveyer-belt model. As a measure of the performance of the pecking system, the speed of food-uptake is established for differently sized food-items. There is a maximal performance of about 1.5 grams ingested per second, found for food-sizes of 5.5-6.5 mm in diameter. As a measure of the speed of the conveyer-belt, the action pattern is quantified. This is done separately for the subsequent phases through which the food-items pass. The rigidity of pecking of medium-sized food-items is established. The flexibility of pecking for very small and large food-items is discussed.
INTRODUCTION
So far, the study of the mechanics of pecking in birds has been restricted to pigeons and chickens. The bills of these species are slender and cone-shaped and they are commonly regarded as adequate pecking-tools. Indeed, analyses of the mechanics of pecking in chickens (HUTCHINSON & TAYLOR, 1962; WHITE, 1970) and in pigeons (ZEIGLER, 1976; ZWEERS, 1982) show a pattern of highly coordinated actions of bill and tongue which enables fast and efficient intake of seeds. This is illustrated by the fact that the pigeon shows the skill to measure the size of the seed (GOODALE, 1983) and to adjust its beakgape to the size of the seed in grasping (ZEIGLER et al., 1980; LAMON & ZEIGLER, 1984; DEICH et al., 1985 .
The mechanics for seed-transport through the mouth has been called "catch and throw" ("Wurf-Fang-Bewegung", voN KRIPP, 1933 ). Headjerks and a caudally directed impulse on the seed are the main characteristics of the catch and throw technique. Recently a second mechanism has been distinguished (ZWEERS, 1982) . This is called "slide and glue". In this mechanism lingual actions rather than headjerks cause food-transport.
Mallards show a bill which is very differently shaped from that of pigeons. It is extended and broadened, while the sides of the beak-rims carry lamellae so that this bill, at first sight, seems to be built primarily for straining. Nevertheless, it has been reported that mallards, mostly during autumnal migration, forage on wheat, barley, rice, and peas (JORDAN, 1953; BOSSENMAIER & MARSHALL, 1958; GILLESPIE, 1985) . SUGDEN (1979) describes a daily intake of wheat and barley of 95-115 5 g for field-feeding mallards during mid-August to early October. The intake and transport of these food-items by the pecking behaviour is therefore important to these birds.
Actually, the intake and transport of food by means of a sort of pecking behaviour occurs in almost any bird species. This brought ZWEERS (1985) to propose a general pecking scheme. This scheme distinguishes phases of actual food-transport, dynamic components, and intermitting phases in which the food is at rest, static components. Zweers argues that the static components serve the discrimination of hardness, size, position and taste of the food-items and maybe also of shape, weight and texture.
The dynamic components serve the transport of an item from one static position to the next. For the mallard it is known that discrimination of hardness occurs with the aid of the bill-tip-organ (ZWEERS & WOUTERLOOD, 1973) . Also, food-items can be tasted in areas full of taste-buds.
The positions of these taste areas are highly correlated with the position of the food
